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41. (Amended) An optical evaluation method for evaluating processing performed with 
respect to a substrate having a semiconductor region in a chamber, said method comprising the 
steps of: 

supplying measurement light to the semiconductor^egion of said substrate in said 
chamber; 

intermittently supplying exciting light to said Semiconductor region; and 
calculating a rate of change of a ratio of a reflectance of the measurement light by 
dividing a difference between the respective reflectances of the measurement light in the 
presence and absence of said exciting light supplied to said semiconductor region by the 
reflectance of the measurement light in the absence of the exciting light, 

wherein said processing is a plasma/etching process performed with respect to said 
semiconductor region. 



42. (Amended) An optical evaluation method for evaluating processing performed with 
respect to a substrate having a semiconductor region in a chamber, said method comprising the 
steps of: 

supplying measurement (jfght to the semiconductor region of said substrate in said 
chamber; 

intermittently supplying exciting light to said semiconductor region; and 
calculating a rate of ihange of a ratio of a reflectance of the measurement light by 
dividing a difference between the respective reflectances of the measurement light in the 
presence and absence of skd exciting light supplied to said semiconductor region by the 
reflectance of the measurement light in the absence of the exciting light, 
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wherein said processing is a light dry etching proggss^Srremoving a damaged layer 
caused by plasma etching performed witb^egpect to said semiconductor region. 



43. (Amended) An optical evaluation method for evaluating processing performed with 
respect to a substrate having a semiconductor region $ a chamber, said method comprising the 
steps of: 

supplying measurement light to the semiconductor region of said substrate in said 
chamber; 

intermittently supplying excrang light toYsaid semiconductor region; and 
calculating a rate of chang^of a ratio of a reflectance of the measurement light by 
dividing a difference between the respective reflectances of the measurement light in the 
presence and absence of said exciting light supplied to said semiconductor region by the 
reflectance of the measurement light in the/absence of the exciting light, 

wherein said processing is a process of introducing an impurity into said semiconductor 

region. 



44. (Amended) An optical evaluation method for evaluating processing performed with 
respect to a substrate having a semiconductor region in a chamber, said method comprising the 
steps of; 

supplying measurement 1 jj^ht to the semiconductor region of said substrate in said 
chamber; 

intermittently supplying exciting light to said semiconductor region; and 
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calculating a rate of change of a ratio of a reflectance of the mea^tfement light by 
dividing a difference between the resnegti^ reflectances of Admeasurement light in the 
presence and absence of said exciting lij^t^pplied^ region by the 

reflectance of the measurement lightjira^6sence of the exciting light, 

wherein said processings^! annealing process performed after impurity ions are 
implanted in said semiconductor region. 




45. (Amended) An optical evaluation method for evaluating processing performed with 
respect to a substrate having a semiconductor region in a chj^mber, said method comprising the 
steps of: 

supplying measurement light to the semiconductor region of said substrate in said 
chamber; 

intermittently supplying exciting light said semiconductor region; and 
calculating a rate of change of a ratio/of a reflectance of the measurement light by 
dividing a difference between the respective reflectances of the measurement light in the 
presence and absence of said exciting iight supplied to said semiconductor region by the 
reflectance of the measurement light in the absence of the exciting light, 

wherein said processing^ a process of forming an insulating film on said semiconductor 

region. 



46. (Amended) An optical evaluation method for evaluating processing performed with 
respect to a substrat^naving a semiconductor region in a chamber, said method comprising the 
steps of: 
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supplying measurement light to the semiconductor region of said subsjftffe in said 
chamber; 

intermittently supplying exciting light to said semicp^uctor region; and 
calculating a rate of change of a ratio of ajeffectance of the measurement light by 
dividing a difference between the respec^e reflectances of the measurement light in the 
presence and absence of said effing light supplied to said semiconductor region by the 
reflectance of the measjjf^ment light in the absence of the exciting light, 

wherein^gmd processing is a dry etching process for removing an insulating film from a 
top surfe^e of said semiconductor region. 



47. (Amended) An optical evaluation method for evaluating processing performed with 
respect to a substrate having a semiconductor regiqp in a chamber, said method comprising the 
steps of: 

supplying measurement ligfit to^$p sen^conductor region of said substrate in said 
chamber; 

intermittently supplying exciting lidit to said semiconductor region; and 
calculating a rate of change of a ratio of a reflectance of the measurement light by 
dividing a difference between the respective reflectances of the measurement light in the 
presence and absence of said exciting Jight supplied to said semiconductor region by the 
reflectance of the measurement light/in the absence of the exciting light, 
wherein said semiconductor^ region is composed of n-type silicon. 
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48. (Amended) An optical evaluation method for evaluating processjtfg performed with 
respect to a substrate having a semiconductor region in a chamber, s^amethod comprising the 
steps of: 

supplying measurement light to the semiconductor region of said substrate in said 
chamber; 

intermittently supplying exeiffng U^Ht to said semiconductor region; and 
calculating a rate of change 01a ratio of a reflectance of the measurement light by 

dividing a difference betweerUne respective reflectances of the measurement light in the 

presence and absence of^aid exciting light supplied to said semiconductor region by the 

reflectance of the measurement light in the absence of the exciting light, 

wherei^said exciting light is intermittently emitted at a frequency of 1 kHz or less in said 

step of supplying the exciting light. 



50. (Amended) A method of manufacturing a semiconductor device according to claim 
49, wherein said second step incJ^S^the step^of: 

supplying measurement lignfij^sa^ semiconductor region; 

intermittently supplying exciting light to said semiconductor region; and 

calculating a rate of change m a ratio of a reflectance of the measurement light by 
dividing a difference between tlwrespective reflectances of the measurement light in the 
presence and absence of said^xciting light supplied to said semiconductor region by the 
reflectance of the measurement light in the absence of the exciting light. 
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51 . (Amended) A method of manufacturing a semiconductor device according to claim 
50, wherein the change in ratio of the reflectance of the measurement light ofeawavelength of 
600 nm or less is calculated in said step of calculating the change in ratio of the reflectance. 



52. (Amended) A method of manufacti^ng^a sejmconductor device according to claim 
5 1 , wherein the change in ratio of the reflect^^e^T the measurement light of a wavelength of 
300 to 600 nm is calculated in said step of calculating the change in ratio of the reflectance. 



53. (Amended) A methodL^f manufacturing a semiconductor device according to claim 
50, wherein the change in ratio of the reflectance of the measurement light at a specified energy 
value of the measuremeffflight which provides a near extremal value in a spectrum of the change 
in ratio of the reflecmnce of the measurement light is calculated in said step of calculating the 
change in ratknSf the reflectance. 



62. (Amended) A method of manufacturing a seipconductor device according to claim 
50, said method further comprising, prior to said second step, the steps of: 

introducing an impurity at a high concentration into said semiconductor region of said 
substrate and depositing an interlay er insulatin^iilm on said semiconductor region; and 

selectively removing said interlayer insulating film by plasma etching to form an opening 
reaching said semiconductor region, 

wherein said third step include^performing light dry etching with respect to the 
semiconductor region exposed at a Ixrttom surface of said opening to remove a damaged layer 
caused by said plasma etching aria predetermining a proper range of the change in ratio of the 
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reflectance of said measurement light when an electr 
proper and 

said fourth stepj^dudes performing said light dry etching such that said change in ratio 
of the reflerts^e falls within said proper range. 




68. (Amended) A method of manufacturing a semiconductor device according to claim 
50, wherein said second step includes evaluating the change in ratio of the reflectance of 
measurement light by using ellipsometric-spectroscope. 



73. (Amended) A method of manufacturing a sen^fconductor device having a 
semiconductor region with a structural disorder devel^ed therein, said method comprising the 
steps of: 

evaluating an optical property of said semiconductor region; and 
performing a heat treatment for recovering said semiconductor region from the structural 
disorder, while controlling a condition fop the heat treatment based on the optical property of said 
semiconductor region evaluated in sai# foregoing step; 

said step of evaluating the optical property includes the steps of: 

supplying measurement light to said semiconductor region; 
intermittently Applying exciting light to said semiconductor region; and 
calculating a/fate of change in a ratio of a reflectance of the measurement light by 
dividing a difference between the respective reflectances of the measurement light in the 
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presence and absence of said exciting light supplied to said semiconductor region by the 
reflectance of the measurement light in the absence of the exciting light, 

wherein the change in ratio of the reflectance of the measurement light at#specified 
energy value of the measurement light which provides a near extremal valu^rin a spectrum of the 
change rate of the reflectance of the measurement light is calculated iij^iaid step of calculating 
the change in ratio of the reflectance. 



74. (Amended) A method of manufacturing a semiconductor device having a 
semiconductor region with a structural disorder developed therein, said method comprising the 
steps of: 

evaluating an optical property of said^semiconductor region; and 
performing a heat treatment for recovering said semiconductor region from the structural 
disorder, while controlling a condit^n for the heat treatment based on the optical property of said 
semiconductor region evaluated^ said foregoing step; 

said step of evaluating the optical property includes the steps of: 

supplyina^measurement light to said semiconductor region; 
intermittently supplying exciting light to said semiconductor region; and 
caknilating a rate of change in a ratio of a reflectance of the measurement light by 
dividing a difference between the respective reflectances of the measurement light in the 
presence anp absence of said exciting light supplied to said semiconductor region by the 
reflectance of the measurement light in the absence of the exciting light, 

// wherein the change in ratio of the reflectance of the measurement light of a wavelength 
of/foOO nm or less is calculated in said step of calculating the change in ratio of the reflectance 
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and said specified energy value of the measurement light is any value included^ a range of 3.2 
to 3. 6 eV. 

75. (Amended) A method of manufacturing a semiconductor device having a 
semiconductor region with a structural disorder developed therein, said method comprising the 
steps of: 

evaluating an optical property of said semiconductor region; and 
performing a heat treatment for recovering saia semiconductor region from the structural 
disorder, while controlling a condition for the heat^reatment based on the optical property of said 
semiconductor region evaluated in said foregoing step; 

said step of evaluating the optical property includes the steps of: 

supplying measurement light to said semiconductor region; 
intermittently supplying exciting light to said semiconductor region; and 
calculating a rate of xmange in a ratio of a reflectance of the measurement light by 
dividing a difference between ^irrespective reflectances of the measurement light in the 
presence and absence of said exciting light supplied to said semiconductor region by the 
reflectance of the measurement light in the absence of the exciting light, 

wherein said excit'fhg light is intermittently emitted at a frequency of 1 kHz or less in said 
step of supplying the exciting light. 



76. (Amended) A method of manufacturing a semiconductor device having a 
semiconductor ^gion with a structural disorder developed therein, said method comprising the 
steps of: 
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evaluating an optical property of said semiconductor region; and 
performing a heat treatment for recovering said semiconductor regiefn from the structural 
disorder, while controlling a condition for the heat treatment based o^^fhe optical property of said 
semiconductor region evaluated in said foregoing step; 

said step of evaluating the optical property includes^ffe steps of: 

supplying measurement light to said semiconductor region; 
intermittently supplying exciting ligj^t to said semiconductor region; and 
calculating a rate of change in ar^tio of a reflectance of the measurement light by 
dividing a difference between the respective/reflectances of the measurement light in the 
presence and absence of said exciting ligtft supplied to said semiconductor region by the 
reflectance of the measurement light m- the absence of the exciting light, 

wherein a proper range of the change in ratio of the reflectance of said measurement light 
when an electric property of the Semiconductor region is proper is predetermined, and 

said heat treatment is performed in said step of performing the heat treatment with respect 
to the semiconductor region^ such that the change in ratio of the reflectance of said measurement 
light falls within said proper range. 



77. (Amended) A method of manufacturing a semiconductor device having a 
semiconductor region with a structural disorder developed therein, said method comprising the 
steps of: 

evaluating an optical property of said semiconductor region; and 
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performing a heat treatment for recovering said semiconductor region from the^mictural 
disorder, while controlling a condition for the heat treatment based on the optics-property of said 
semiconductor region evaluated in said foregoing step; 

said step of evaluating the optical property includes the sten^bf: 

supplying measurement light to said semiconductor region; 
intermittently supplying exciting lig^tp^aM semiconductor region; and 
calculating a rate of change in a ram> of a reflectance of the measurement light by 
dividing a difference between the respectiv^reflectances of the measurement light in the 
presence and absence of said excitin^fight supplied to said semiconductor region by the 
reflectance of the measurementlight in the absence of the exciting light, 

wherein a relationship between the change in ratio of the reflectance of the measurement 
light in said semico^uctor region and an impurity concentration in said semiconductor region is 
predetermined^nd 

thereat treatment is performed with respect to said semiconductor device in said step of 
ling the heat treatment till the change in ratio of the reflectance of the measurement light 
'said semiconductor region reaches a value corresponding to a desired impurity concentration. 




78. (Amended) A method of manufacturing a semiconductor device having a 
semiconductor region with a strucra^il disorder developed therein, said method comprising the 
steps of: 

evaluating an optical property of said semiconductor region; and 
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performing a heat treatment for recovering said semiconductor region from the structural 
disorder, while controlling a condition for the heat treatment based on the optical property of said 
semiconductor region evaluatecKin said foregoing step; 

wherein a first semiconductor region forming a part of a semiconductor element and a 
second semiconductor region to be Subjected to optical evaluation are preliminarily formed as 
said semiconductor region, 

the optical property of said second semiconductor region is evaluated in said step of 
evaluating the optical property, and 

said first and second semiconductdjr regions are simultaneously subjected to the heat 
treatment in said step of performing the hea\ treatment, while a condition for said heat treatment 
is controlled based on the result of evaluatinguhe optical property of said second semiconductor 



region. 



80. (Amended) A method of manufacturing a semiconductor device having a 
semiconductor region with a structural disorder developed therein, said method comprising the 
^ steps of: 

evaluating an optical property of said semiconductor region; and 
performing a heat treatment for recovering said semiconductor region from the structural 

disorder, while controlling a condition for the heat treatment ba^ed on the optical property of said 

semiconductor region evaluated in said foregoing step; 

wherein a portion of said semiconductor region to be subjected to optical evaluation is 

composed of n-type silicon. 
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8 1 . (Amended) A method of manufacturing a semiconductor device having a 
semiconductor region with a structural disorder developed therein, said method comprising the 
steps of: \ 

evaluating an optical property of said semiconductor region; and 

performing a heat treatment for recovering said semiconductor region from the structural 
disorder, while controlling a condition for tite heat treatment based on the optical property of said 
semiconductor region evaluated in said foregoing step; 

wherein a portion of said semiconductor region to be subjected to optical evaluation is 
composed of n-type silicon. 



82. (Amended) A method of manufacturing U semiconductor device having a 
semiconductor region with a structural disorder developed therein, said method comprising the 
steps of: I 

evaluating an optical property of said/pemiconductor region; and 

performing a heat treatment for recovering said semiconductor region from the structural 
disorder, while controlling a condition for the heat treatment based on the optical property of said 
semiconductor region evaluated in sam foregoing step; 

said step of evaluating the optical property includes the steps of: 

supplying measurement light to said semiconductor region; 
intermittently supplying exciting light to said semiconductor region; and 
calculating a ratfe of change in a ratio of a reflectance of the measurement light by 
dividing a difference betweep the respective reflectances of the measurement light in the 
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presence and absence of said exciting light supplied to said^eifflconductor region by the 
reflectance of the measurement light in tl^fesence^fA^ exciting light, 

wherein said second-st£pmcludes evaluating the change in ratio of the reflectance of the 
measurement ligifPBy using an ellipsometric spectroscope. 




84. (Amended) A method of manufacturing a semiconductor device according to claim 
83, wherein said step of evaluating the optical property includes the steps of: 
supplying measurement light to said semiconductor region; 
intermittently supplying exciting light to said semiconductor region; and 
calculating a rate of change in a ratio of ^reflectance of the measurement light by 
dividing a difference between the respective reflectances of the measurement light in the 
presence and absence of said exciting lighj/supplied to said semiconductor region by the 
reflectance of the measurement light in/the absence of the exciting light. 



85. (Amended) A methocyof manufacturing a semiconductor device according to claim 
84, wherein the change in ratic/of the reflectance of the measurement light of a wavelength of 
600 nm or less is calculatedin said step of calculating the change in ratio of the reflectance. 



86. (AmendedtfA method of manufacturing a semiconductor device according to claim 
85, wherein the change in ratio of the reflectance of the measurement light of a wavelength of 
300 to 600 nm isitalculated in said step of calculating the change in ratio of the reflectance. 
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87. (Amended) A method of manufacturing a semiconductord^s4ce according to claim 
84, wherein the change in ratio of the reflectance of the measurement light at a specified energy 
value of the measurement light which provide^near extremal value in a spectrum of the change 
rate of the reflectance of the me^^ctfement light is calculated in said step of calculating the 
change in ratio of tho^fectance. 




90. (Amended) A method of manufacturing a semiconductor device according to claim 
84, wherein: 

a relationship between an amount of irtffoduced impurity and the change in ratio of the 
reflectance of said measurement light is predetermined by experiment, and 

said impurity is introduced insaid step of introducing the impurity into said 
semiconductor region such tharthe change in ratio of the reflectance of said measurement light 
reaches a value corresponding to a desired amount of introduced impurity. 




95. (Amended) A method of manufacturing a semiconductor device according to claim 
84, wherein said second step includes evali^ing the change in ratio of the reflectance of the 
measurement light by using an ellips^etric spectroscope. 



Q ^ 97. (Amended) A method of manufacturing Semiconductor device according to claim 
96, wherein said second step includes the steps 

supplying measurement light to said/semiconductor region; 
intermittently supplying excitiiwlight to said semiconductor region; and 
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calculating a rate of change in a ratio of a reflectance of the measurement light by 
dividing a difference between the respective reflectances of the measurement light in the 
presence and absence of said exciting light supplied to said semiconductor region b>^ne 
reflectance of the measurement light in the absence of the exciting light. 

98. (Amended) A method of manufacturing a semiconductoj^vice according to claim 
97, wherein the change in ratio of the reflectance of the measurement light of a wavelength of 
600 nm or less is calculated in said step of calculating the^nange in ratio of the reflectance. 



99. (Amended) A method of manufacturing a semiconductor device according to claim 
98, wherein the change in ratio of the reflectance of the measurement light of a wavelength of 
300 to 600 nm is calculated in said^tep of calculating the change in ratio of the reflectance. 




100. (Amende^A method of manufacturing a semiconductor device according to claim 
97, wherein theeiiange in ratio of the reflectance of the measurement light at a specified energy 
value of^emeasurement light which provides a near extremal value in a spectrum of the change 
rate^of the reflectance of the measurement light is calculated in said step of calculating the 
change in ratio of the reflectance. ___ == _ ====—= ========— 



^ W 103. (Amended) A method of manufacturi^ a semiconductor device according to claim 
97, wherein: 

a proper range of the change in ratio/jof the reflectance of the measurement light when an 
electric property of the insulating film is/proper is predetermined by experiment, and 
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said fourth step includes forming the insulating film such that the change^n ratio of the 
reflectance of the measurement light measured in said second step fall^within said proper range. 

104. (Amended) A method of manufacturing jt^^miconductor device according to claim 
97, wherein: 

said second step includes measuring the change in ratio of the reflectance of the 
measurement light in the semiconductor region before said insulating film is formed thereon, and 

said fourth step in^hides controlling a condition for the formation of the insulating film 
by remeasuring the^nange in ratio of the reflectance of the measurement light in said 
semiconductor region which varies with the progression of the formation of the insulating film 
and comparing a result of remeasurement with a result of measurement performed in said second 



108. (Amended) A method of manufacturii^a semiconductor device according to claim 
97, said method further comprising, after said fj£$rth step, the step of: 

judging the formed insulating film t^be good or no good based on a relationship 
predetermined by experiment betweermie change in ratio of the reflectance of said measurement 
light and an electric property of th^insulating film. 




(Amended) A method of manufacturingasemiconductor device according to claim 
97, wherein said second step includes evaluatmjfthe change in ratio of the reflectance of the 
measurement light by using an ellipsomraic spectroscope. 
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113. (Amended) A method of manufacturing a semiconductor device according^ claim 
1 12, wherein said second step includes the steps of: 

supplying measurement light to said semiconductor region through said ululating film; 
intermittently supplying exciting light to said semiconductor region through said 
insulating film; and 

calculating a rate of change in a ratio of a reflectance of the me^urement light by 
dividing a difference between the respective reflectances of the measurement light in the 
presence and absence of said exciting light supplied to said semiconductor region by the 
reflectance of the measurement light in the absence of the exciting light. 



1 14. (Amended) A method of manufacturing/a semiconductor device according to claim 

113, wherein the change in ratio of the reflectance^of the measurement light of a wavelength of 
600 nm or less is calculated in said step of calculating the change in ratio of the reflectance. 

115. (Amended) A method of n^inufacturing a semiconductor device according to claim 

114, wherein the change in ratio of th& reflectance of the measurement light of a wavelength of 
300 to 600 run is calculated in saip step of calculating the change in ratio of the reflectance. 



116. (Amended) Arnethod of manufacturing a semiconductor device according to claim 
113, wherein the change in ratio of the reflectance of the measurement light at a specified energy 
value of the measurement light which provides a near extremal value in a spectrum of the change 
in ratio of the reflectance of the measurement light is calculated in said step of calculating the 
change in rzzio of the reflectance. 
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119. (Amended) A method of manufacturing a semiconductor^ vice according to claim 
113, wherein: 

a proper range of the change in ratio of the reflectance^" the measurement light when the 
removal of said insulating is properly completed is predetermined, and 

said fourth step includes performing dry etching with respect to the insulating film such 
that the change in ratio of the reflectance of the n^surement light measured in said second step 
falls within said proper range. 



120. (Amended) A method of Manufacturing a semiconductor device according to claim 
113, wherein: 

said second step include^ measuring the change in ratio of the reflectance of the 
measurement light in the semiconductor region when said insulating film is formed thereon, and 

said fourth step includes controlling a condition for the removal of the insulating film by 
remeasuring the charige in ratio of the reflectance of the measurement light in said 
semiconductor region which varies with the progression of the removal of the insulating film and 
comparing a^sult of remeasurement with a result of measurement performed in said second 
step. 



127. (Amended) A method of manufacturing a semiconductor device according to claim 
113, wherein said second step includes evaluanng the change in ratio of the reflectance of the 
measurement light by using an ellipsomepic spectroscope. 
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128. (Amended) A method of controlling an apparatus for manufacturing a 
semiconductor device comprising a chamber for containing a substrate having a semiconductor 
region, processing means for performing processing with respect to said substrate in said 
chamber, first light supplying means for intermittently supplying excitingli^ht to the 
semiconductor region of said substrate placed in said chamber, a second light supplying means 
for supplying measurement light to said semiconductor region,.^dreflectance measuring means 
for measuring a reflectance of the measurement light supjpked to said semiconductor region, said 
method comprising : 

a first step of supplying the measuremerff light to said semiconductor region; 
a second step of intermittently supplying the exciting light to said semiconductor region; 
a third step of calculating a rate of change of a ratio of the reflectance of the measurement 
light by dividing a difference between the respective reflectances of the measurement light in the 
presence and absence of smd exciting light supplied to said semiconductor region by the 
reflectance of the measurement light in the absence of the exciting light; 

a fourth^step of operating said processing means for a specified time till the change rate 
of the reflectance calculated in said third step reaches a specified value; and 

a fifth step of monitoring said specified time in said fourth step and outputting a signal 
Tor causing maintenance to be performed with respect to said apparatus for manufacturing the 
semiconductor device when said specified time exceeds a limit value. 




137. (Amended) A method of controlling anapparatus for manufacturing a 
semiconductor device according to claim 128/vvherein the change in ratio of the reflectance of 
the measurement light at a specified energy value of the measurement light which provides a 
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